Low-energy ion pitch angle distributions are compared with plasma density profiles in the near-earth magnetosphere using ISEE 1 observations. The classical plasmapause determined by the sharp density gradient is not always observed in the dayside region, whereas there almost always exists the ion pitch angle distribution transition from cold, isotropic to warm, bidirectional, field-aligned distributions. In the nightside region the plasmapause density gradient is typically found, and it normally coincides with the ion pitch angle distribution transition. The sunward motion of the plasma is found in the outer part of the "plasmaspheric" plasma in the dusk bulge region.
either the upper hybrid resonance frequency or the electron plasma frequency by the plasma wave experiment on ISEE 1 [Gurnett et al., 1978 [Gurnett et al., , 1979 . By using the plasma wave data we can obtain density profiles which are free from spacecraft potential effects [e.g., Whipple et al., 1974] .
OBSERVATIONS
We examined the low-energy ion pitch angle distribution data for 99 ISEE 1 passes and the density profiles for 55 passes in the near-earth magnetosphere (L < 11). The magnetic latitude range is 200-45 ø . There were 24 outbound passes and 11 inbound passes for which simultaneous ion and plasma wave data are available. We present the outbound passes here. The 11 inbound passes are on the nightside, and features seen in these inbound pass data are similar to those found in the nightside outbound pass data. Although the number of the available data sets is not large, we have found that the events used here are representative. Figure 1 shows the transition locations from the isotropic distribution to the other pitch angle distribution (mainly the bidirectional field-aligned distribution) along the orbital passes in the L-LT diagram. The locations of the steep density gradients (the plasmapause locations) are also indicated in the figure. We discuss some individual cases by means of a division into the three local time regions used by Chappell [1972] : the nightside region, 2200-0600 LT; the dayside region, 0600-1500 LT; and the dusk bulge region, 1500-2000 LT.
The Nightside Region (2200-0600 L T)
The ion pitch angle distributions have a transition from cold, isotropic to warm, field-aligned distributions around L = 4-6 in this local time region [Nagai et al., 1983] . The density profile observations show the familiar steep density gradient in this local time region [e.g., Chappell, 1972] , and the density drops typically from 150 cm-3 to 18 cm-3 along the density gradient. Four density profiles plotted as a function of L value are presented with pitch angle distribution characteristics in Figure 2 . The density drops are clearly seen in the November 29, 1977, event during the quiet period (the Kp values are 2+ 2o lo lo 1+ lo 2o 2+ in the 24 hours preceding the observation) and in the November 27, 1977, event after the moderately active period (Kp values are 3o 2o 3o 5o 2 + 3-2o 2--). A cold, isotropic distribution is seen in the high-density region (the plasmasphere), and a bidirectional field-aligned distribution (FA in the figure) in the low-density region. This coincidence between the ion pitch angle distribution transition and the density gradient is normally observed in this local time region (see Figure 1) The smooth density decreases are frequently seen in this region (especially in the afternoon sector), and the steep density gradients are also observed in this region (see Figure 1) . It is not rare to observe pitch angle distribution characteristics similar to those in the nightside region or those in the dayside region; however, we often find more complicated structure in pitch angle distribution data in this region. Four density profiles in this region are presented in Figure 5 .
In the event on May 19, 1979, which was taken during a Kp = 3--period preceded by Kp values of 4o, 5--, and 4-(in reverse time order), a density drop is seen around L = 3.3. Just outside this density drop, however, the plasma density level is high (about 300 cm-3), and the plasma has the charac- The plasma in the dusk bulge region has characteristics similar to those in the nightside region or those in the dayside region. We further find that the "plasmaspheric" plasma here is quite dynamical. The observed sunward motion is thought to be the motion of the cold "plasmaspheric" plasma. This probably corresponds to an initial stage of the formation process of the "detached plasma" or "plasmatail" [e.g., Spiro et al., 1981] . The extension of the cold "plasmaspheric" plasma outside the density drop is probably an another example of the plasma replenishment process in the outer plasmasphere after high geomagnetic activity, discussed by Horwitz et al. [1984] . The large gap between the ion pitch angle transition and the density drop observed on April 10, 1978, is exceptional. The formation process of this structure is not clear. The coincidence between the termination of the plasmaspheric hiss at > 1 kHz and the ion pitch angle transition in this event supports the idea that the plasma characteristics change without any density change.
In conclusion, the classical plasmapause determined by the density profile is not always observed in the dayside region, whereas there almost always exists the ion pitch angle transition from cold, isotropic to warm, bidirectional field-aligned distributions in all local time sectors. This ion pitch angle transition coincides well with the plasmapause in the nightside region. Strong convection flow frequently occurs in the dusk bulge region. Finally, we find that the termination of the plasmaspheric hiss at > 1 kHz range matches well with the ion pitch angle transition in some cases. This may indicate that the plasmaspheric hiss at > 1 kHz responds well to changes of the plasma characteristics.
